Introduction {#sec1-1}
============

Odontogenic myxoma (OM) of the jaws, first described by Thoma and Goldman in 1947, is believed to arise from odontogenic ectomesenchyme.\[[@ref1][@ref2]\] It is a rare benign tumor characterized grossly by mucoid or gelatinous grayish-white tissue that replaces the cancellous bone and expands the cortex. OMs are locally invasive, non-metastasizing neoplasms of the jaws, almost exclusively seen in tooth-bearing areas. It accounts for 0.2-17.7% of odontogenic tumors. It predominantly involves the mandible and maxillary tumors are known to be more aggressive than tumors involving the mandible.\[[@ref3]\] Most frequently, OMs occur in the 2^nd^ and 3^rd^ decades of life. Cortical expansion and perforation are common findings; however, maxillary myxomas often extend into the sinus.\[[@ref4]\]

Radiographically, the tumor presents as a unilocular or multilocular radiolucent lesion with fine, bony trabeculae within its interior structure expressing a honeycombed, soap bubble, or tennis racket appearance.\[[@ref5]\] A histologic characteristic of this tumor resembles the mesenchymal portion of a tooth in development. The lesion is not encapsulated being characterized by the proliferation of a few rounded cells, fusiforms and star cells, being included in abundant myxomatous stroma with a few collagen fibers.\[[@ref6]\] In this article, we present a case of OM occurring in the maxilla of a 28-year-old female patient followed by a review of the literature.

Case Report {#sec1-2}
===========

The present case report is about a 28-year-old female patient who presented for the evaluation of a swelling on the front region of her face. Clinically, the swelling was painless with associated nasal discharge and deviation of the nasal septum. She had a bony hard, non-tender swelling of approximately 3 × 2 inches, extending superoinferiorly from the infra-orbital ridge of the right side to the level of the right corner of the mouth and anteroposteriorly from the right corner of the mouth to the anterior border of the ramus \[[Figure 1](#F1){ref-type="fig"}\]. The borders of the swelling were diffuse and the skin overlying the swelling was normal in color. Intra-oral examination revealed a non-tender, bony hard swelling extending from the maxillary right central incisor to the right second premolar, thereby obliterating the buccal vestibule \[[Figure 2](#F2){ref-type="fig"}\]. The associated teeth were displaced and showed Grade-I mobility.

![Extra-oral photograph showing a bony hard, non-tender swelling of approximately 3 × 2 inches. The skin overlying the swelling appears to be normal in color](AMHSR-4-45-g001){#F1}

![Intra-oral photograph showing the extent of the lesion and obliteration of the buccal vestibule](AMHSR-4-45-g002){#F2}

The computed tomography (CT) scan revealed a solitary, homogenous hypodense lesion of the right side maxilla encroaching onto right maxillary antrum as well as the right side of the nasal cavity. The lesion crossed the midline medially, extended superiorly to right infra-orbital margin and inferiorly to the right side palate \[[Figure 3](#F3){ref-type="fig"}\]. CT 3-D reconstruction of paranasal sinus region revealed cortical destruction of the right side maxilla encroaching onto right maxillary antrum as well as the right side of the nasal cavity and also showed displacement of teeth and root resorption \[[Figure 4](#F4){ref-type="fig"}\]. Orthopantomograph revealed a unilocular radiolucency involving the right maxilla with tooth displacement and root resorption \[[Figure 5](#F5){ref-type="fig"}\].

![Computed tomography coronal view revealing a solitary, homogenous hypodense lesion of the right side maxilla encroaching onto right maxillary antrum as well as the right side of the nasal cavity](AMHSR-4-45-g003){#F3}

![Computed tomography 3-D reconstruction of paranasal sinus region revealing cortical destruction of the right side maxilla encroaching to right maxillary antrum as well as the right side of the nasal cavity and showing displacement of teeth and root resorption](AMHSR-4-45-g004){#F4}

![Orthopantomograph showing a unilocular radiolucency involving the right maxilla with tooth displacement and root resorption](AMHSR-4-45-g005){#F5}

The lesion was surgically removed. On gross examination, the specimen was a white gelatinous mass. Histopathological examination of the biopsy specimen revealed haphazardly arranged stellate, spindle shaped and round cells in an abundant, loose myxoid stroma that contained only a few collagen fibrils \[Figures [6](#F6){ref-type="fig"} and [7](#F7){ref-type="fig"}\]. The loose, myxomatous tissue was seen filling the marrow spaces between the bony trabeculae \[[Figure 8](#F8){ref-type="fig"}\].

![Photomicrograph showing haphazardly arranged stellate, spindle-shaped and round cells in an abundant, loose myxoid stroma that contains only a few collagen fibrils (×10)](AMHSR-4-45-g006){#F6}

![Photomicrograph showing haphazardly arranged stellate, spindle-shaped and round cells in an abundant, loose myxoid stroma that contains only a few collagen fibrils (×40)](AMHSR-4-45-g007){#F7}

![Photomicrograph showing a loose, myxomatous tumor filling the marrow spaces between the bony trabeculae (×10)](AMHSR-4-45-g008){#F8}

Discussion {#sec1-3}
==========

Myxomas of the head and neck are rare tumors. Two forms can be identified: (1) Facial bone derived, which had been subdivided in the past into true osteogenic myxoma and OM; and (2) "soft-tissue"- derived myxoma, derived from the perioral soft-tissue, parotid gland, ear and larynx.\[[@ref7]\] Virchow, in 1863, coined the term myxoma for a group of tumors that had histologic resemblance to the mucinous substance of the umbilical cord.\[[@ref8]\] In the year 1948, Stout redefined the histologic criteria for myxomas as true neoplasms that do not metastasize and exclude the presence of recognizable cellular components of other mesenchymal tissues, especially chondroblasts, lipoblasts and rhabdomyoblasts.\[[@ref4]\]

Traditionally, the myxoma of the maxilla and mandible has been considered to be a neoplasm of odontogenic origin. Although the evidence is mainly circumstantial, support of an odontogenic origin has been perpetuated by its almost exclusive occurrence in the tooth-bearing areas of the jaws, its common association with an unerupted tooth or a developmentally absent tooth, its frequent occurrence in young individuals, its histologic resemblance to dental mesenchyme, especially the dental papilla and the occasional presence of sparse amounts of odontogenic epithelium.\[[@ref4][@ref9]\]

OM is a rare aggressive intra-osseous lesion derived from embryonic mesenchymal tissue associated with odontogenesis and primarily consisting of a myxomatous ground substance with widely scattered undifferentiated spindled mesenchymal cells.\[[@ref10]\] Odontogenic maxillary myxomas were first mentioned in the literature by Thoma and Goldman in 1947.\[[@ref2]\] The OM is a benign, slow growing locally aggressive neoplasm of ectomesenchymal origin. This neoplasm occurs almost exclusively in the jaw bones and comprises 0.2-17.7% of odontogenic tumors.\[[@ref3][@ref11]\] It may present at any age but is most frequently discovered in the 2^nd^-3^rd^ decades as in the present case.\[[@ref4]\] It occurs more frequently in the mandible than in the maxilla with the ratio of 3:1. The male to female ratio is 1:1.5. Maxillary OM, as in the present case is less frequent but behaves more aggressively than in the mandible as it spreads through the maxillary sinus. Displacement of teeth by the tumor is a relatively common finding, but root resorption is rare and the tumor is often scalloped in between the roots.\[[@ref3][@ref11][@ref12]\]

Radiographically, the myxoma appears as a unilocular or multilocular radiolucency with irregular or scalloped margins. The radiolucent defect may contain thin, wispy trabeculae of residual bone, which are often arranged at right angles to one another. Large myxomas may show a "soap bubble" radiolucent pattern, which is indistinguishable from that seen in ameloblastomas.\[[@ref1]\] In a retrospective radiographic analysis of 21 cases, the mandible was more involved than the maxilla. Furthermore, it was observed that unilocular forms were usually located in the anterior maxilla while the multilocular forms involved the posterior region.\[[@ref13]\] Clinical and radiographic differential diagnosis of OMs may include: Intra-osseous hemangioma, cherubism, aneurysmatic bony cyst, fibrous dysplasia, ameloblastoma, gigantic cells central lesion, traumatic bony cyst and odontogenic cysts (radicular, lateral periodontal, dentigerous and keratocyst).\[[@ref1][@ref13]\]

CT images of OM may show any of the following features: (1) Osteolytic expansile lesions with mild enhancement of the solid portion of the mass in the myxoma of the mandible; (2) bony expansion and thinning of cortical plates with strong enhancement of the mass lesion in the anterior maxilla; (3) a soft-tissue mass with bone destruction and thinning and strands of fine lace-like density representing ossifications in the maxillary sinus.\[[@ref14]\]

On histological examination, the OM has abundant mucosal intercellular substance, made up of eosinophilic lax connective tissue. Immersed in this stroma are spindle-like, star-shaped cells with elongated cytoplasm, with or without small masses of inactive odontogenic epithelium. These epithelial rests are not required for the diagnosis and are not obvious in most cases. The differential diagnosis must be made with rabdomyosarcoma, myxoid liposarcoma, neurogenic sarcoma, neurofibroma, lipoma, fibroma and chondromyxoid fibroma.\[[@ref1][@ref15]\]

Farman *et al*. reviewed the histochemical findings in OM. The ground substance of OM has been shown to consist of about 80% hyaluronic acid and 20% chondroitin sulfate. Tumor cells appear to be relatively inactive, with low levels of oxidative enzymes. Tumor cells also show slight alkaline phosphatase activity. The myxoid intercellular matrix stains positively with alcian blue, but periodic acid-Schiff staining may be negative.\[[@ref16]\]

The tumor is not radiosensitive and surgery is the treatment of choice. Treatment of OM varies from local excision, curettage, or enucleation to radical resection. OM may be infiltrative and aggressive, with high recurrence rates.\[[@ref12][@ref16][@ref17]\] OMs bear a high risk of recurrence, mainly due to its gelatinous aspect and the fact that it does not have a capsule, thus it is necessary that the initial treatment be very efficient. Due to poor follow-up and lack of reports, a precise analysis of recurrence rates is still missing. Recurrence is considered to be directly related to the type of therapy, with conservative surgery resulting in a higher number of recurrences.\[[@ref18]\]

Conclusion {#sec1-4}
==========

A rare case of OM of the maxilla in a 28-year-old female patient has been presented. Clinical and radiological aspects of maxillary OMs are not conclusive, thus it is necessary to have a histopathological examination for the final diagnosis. Due to its high rate of recurrence, especially due to its gelatinous and mucous aspect, surgical treatment through bone resection is the most indicated treatment modality and the patient must be followed-up closely for years.
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